UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKET NO/TITLE |
12/961,400 12/06/2010 Erez Galil QCMLEF.373A
CONFIRMATION NO. 9077
14870 POA ACCEPTANCE LETTER

KNOBBE, MARTENS, OLSON & BEAR, LLP
2040 Main Street IR R AL TR
000000069855469

Fourteenth Floor

Irvine, CA 92614
Date Mailed: 07/30/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/24/2014.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/tnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

ﬁ;ﬁﬁ?g{g,g\éggﬂﬁa 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/961,400 12/06/2010 Erez Galil 74095-8094.US01
CONFIRMATION NO. 9077
97848 POWER OF ATTORNEY NOTICE
Perkins Coie LLP - Zoran Corp.

PO Box 1208

IR TSR A
Seattle, WA 98111-1208 000000069855410

Date Mailed: 07/30/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 07/24/2014.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/tnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

i hereby revoke ail previous powers of attorney given in the application identified in the atlached statement
under 37 CFR 3.73(¢). -

| hereby appoint:
Practitioners associated with Customer Numbar!

14870

D Practitioner(s} named below {if more (han ten patent pracitioners are 1o be namad, ther & pustomer bt must e usaed)
Name Registration Name
Number

As attorney(s) or agent(s) o represent the undersigned belore the United Siates Patent and Trademarx Ofhce (USPTO) in connection with
any and alf patent applications assigned gnly to the undersigned according to the USPTO assignment records or assignments documenis
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the atlached statement under 37 CFR 3.73(c) to:

The address associated with Customer Number: 1 4 870
OR

Firrn o
_Indriduai Name

Alr

Cady Slate iZm

Couniry

Telephone Email

Assignes Name and Address: Qualcomm Technologies, Inc
] 5775 Morehouse Drive
San Diego. Californig 92121

A copy of this form, together with a statement under 37 CFR 3.73{c} (Form PTO/AIA/S6 or equivalent) is required ta be
Filed in each application in which this form is used, The statement under 37 CFR 3.73{c} may be compieted by one of
The practitioners appointed In this form, and must identify the application In which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The indi\;(dual whose signature and title is supplied below is authorized to act on behalf of the assignee

Signature fw' e Date 7/@#/ /7‘
Name Victoria Chen Telephone 858-658-4351
Title Assistant Secretary, Qualcomm Technologies, Inc.

P cdeszion L Mformation i required by 37 TERCT Y032
by the USPTO W processt an apphcabon Confidentialny s governs
10 compléts, ngluting gath

“he irvdormial
By 48 US 0

Gr: s renuired o obitain of relain & heaafit by the pubi wieti s v big {301

SRR 11 and 114 This coitntion 1 estunateo 1o take 3 mingtes
3, prepanng, and submutting the compigted application form o the USPTO Tume wil vary dependiog upnn the indbidua case Any
comeEns on e amaount of e you rauise 10 complete this form andior suggestions for sedusing this burder. s i be sent 1 the Umel indormabion Otfice-
WS Palent ang Teademark Offics. U8 Drgadment of Commerce. PO, Box 1450, Apcandta, VA 22313-1450. DO NOT SENDR FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223131450,

if you need assistance m compigting the form, cail 1-800-PTC-9198 and setect eplion 2



Electronic Acknowledgement Receipt

EFS ID: 19679400
Application Number: 12961400
International Application Number:
Confirmation Number: 9077

Title of Invention:

DYNAMIC RANGE CORRECTION BASED ON IMAGE CONTENT

First Named Inventor/Applicant Name:

Erez Galil

Customer Number:

97848

Filer:

John Paik/Valerie Jones

Filer Authorized By:

John Paik

Attorney Docket Number: 74095-8094.US01
Receipt Date: 24-JUL-2014
Filing Date: 06-DEC-2010
Time Stamp: 19:38:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
185738
QCMLF373A_373STATEMENT_
1 yes 3

POA.pdf
223733dacbb047881b4dcd179479b9d771
5774




Multipart Description/PDF files in .zip description
Document Description Start End
Assignee showing of ownership per 37 CFR 3.73. 1 2
Power of Attorney 3 3
Warnings:
Information:
Total Files Size (in bytes){ 185738

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




Docket No.: QCMLF.373A » Customer No. 14870

STATEMENT UNDER 37 CFR § 3.73
ESTABLISHMENT OF ASSIGNEE

First Inventor : Erez Galil

App. No. : 12/961,400

Filed . December 6, 2010

For : DYNAMIC RANGE CORRECTION BASED ON IMAGE CONTENT
Examiner - Kanjibhai B. Patel

Group Art Unit  : 2669

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

This document is being filed with a copy of a Power of Attorney signed by the Assignee. This
Statement sets forth the chain of title of the above-identified application.
Qualcomm Technologies, Inc., a Corporation, is the Assignee of the entire right, title, and
interest of the above-referenced application by virtue of:
A chain of title, in reverse order, from the inventor(s) to the current Assignee as

shown by the following recorded assignments:

1. Assignment from CSR TECHNOLOGY INC. to QUALCOMM
TECHNOLOGIES, INC. recorded in the United States Patent and
Trademark Office on June 11, 2014, at Reel 033134, and Frame 0007.

2. Assignment from ZORAN COPRORATION to CSR TECHNOLOGY INC.,
recorded in the United States Patent and Trademark Office on January 18,
2012, at Reel 027550, and Frame 0695.

3. Assignment from EREZ GALIL to ZORAN CORPORATION, recorded in
the United States Patent and Trademark Office on December 6, 2010, at Reel
025458, and Frame 0351.




Appl. No. : 12/961,400 ' Docket No. QCMLF.373A
Filed :  December 6,2010 Customer No. 14870

The undersigned is an agent of Customer No. 14870 and is authorized to act on behalf of
the Assignee. Please recognize or change the correspondence address for the above-identified

application to Customer No. 14870.

Respectfully submitted,
KNOBBE, MARTENS, OLSON & BEAR, LLP

patet: 7/ 2 [2o)t By: QA ﬂwg

John Lﬂf’aik

Registration No. 54,355
Attorney of Record
Customer No. 14870
(858) 707-4000

18510924/jlb
072414



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/961,400 05/21/2013 8447132 74095-8094.US01 9077
97848 7590 05/01/2013
Perkins Coie LLP - Zoran Corp.
PO Box 1208

Seattle, WA 98111-1208

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 254 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Erez Galil, Mountain View, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Attorney Docket No: 74085-8084 USMH

Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

it re Patent Application for:
Erez GALIL

Serigd Noo 13881 400

Filing Date: December 8, 2010

DYNAMIC RANGE CORRECTION
BASED ON IMAGE CONTENT

Fon

Examiner: Kanjibhai B. Patel
Group Art Unif, 2668
Confirmation No. 8077

Customer Nu, 897848

Caommissioner for Fatents ~ MAIL STOP SSUR FEE

P.Q. Box 1484

Algxandiia, Virginia 23313-1450

COMMENTS ON STATEMENT

QF REASONS FOR ALLOWANCE

Dear SirfMadam:

in the Notice of Allowability mailed Febiruary 28, 2013, the Examiner allowsd

{Glaims 194 and §-34. Although Applicant agrees with the Examiner’
these claims are alfowable, Applicant notes that the olal

g conclusion that

aims may be allowabls for

reasans other than those identified by the Exarminer and does not concede that the

Examiner's ci ara c‘g@rizations of the terms of the claims and the prior art are correct.

Dated: ,,' T s" 3

)

e,

TS0 USET L EGALI IR

R

Respeactiully submittad,

ks
& &

&

& b x“'ﬁ?‘ 3‘3‘ N
Jordap™™. Becker
Registration No. 38,802

o

s,

S

PERKINS COIE LLP

P.O. Box 1208

Seattle, Washingion 98111-1208
{650) 838-4300

{620} 8384350 (Fax)

Altarney for Applicant
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Electronic Patent Application Fee Transmittal

Application Number:

12961400

Filing Date:

06-Dec-2010

Title of Invention:

DYNAMIC RANGE CORRECTION BASED ON IMAGE CONTENT

First Named Inventor/Applicant Name:

Erez Galil

Filer:

Jordan Michael Becker/Diane Hawley

Attorney Docket Number:

74095-8094.US01

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 1501 1 1780 1780

Extension-of-Time:

12




Description Fee Code Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

1780

13




Electronic Acknowledgement Receipt

EFS ID: 15566084
Application Number: 12961400
International Application Number:
Confirmation Number: 9077
Title of Invention: DYNAMIC RANGE CORRECTION BASED ON IMAGE CONTENT
First Named Inventor/Applicant Name: Erez Galil
Customer Number: 97848
Filer: Jordan Michael Becker/Diane Hawley
Filer Authorized By: Jordan Michael Becker
Attorney Docket Number: 74095-8094.US01
Receipt Date: 19-APR-2013
Filing Date: 06-DEC-2010
Time Stamp: 15:18:36
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1780
RAM confirmation Number 1927
Deposit Account 502207
Authorized User BECKER, JORDAN

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

14




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
653915
1 IF.pdf yes 3
a9056a69e2b69976effa9633e6956d1e28d
0558b
Multipart Description/PDF files in .zip description
Document Description Start End
Issue Fee Payment (PTO-85B) 1 1
Miscellaneous Incoming Letter 2 3

Warnings:

Information:
30392

2 Fee Worksheet (SB06) fee-info.pdf no 2
79673a01cc0dfbeddaf933f2fd 105115 1bda|
7fch
Warnings:
Information:
Total Files Size (in bytes):i 684307

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

15




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

I EXAMINER |
97848 7590 02/28/2013

Perkins Coie LLP PATEL, KANJIBHAI B

PO Box 1208

I ART UNIT PAPER NUMBER |

Seattle, WA 98111-1208

2669

DATE MAILED: 02/28/2013

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

12/961,400 12/06/2010 Erez Galil
TITLE OF INVENTION: DYNAMIC RANGE CORRECTION BASED ON IMAGE CONTENT

74095-8094.US01 9077

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1770 $0 $0 $1770 05/28/2013
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

97848 7590 02/28/2013
Perkins Coie LLP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
PO Box 1203 States Postal Service with sufficient postage for first class mail in an envelope
Seattle, WA 98111-1208 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/961,400 12/06/2010 Erez Galil 74095-8094.US01 9077
TITLE OF INVENTION: DYNAMIC RANGE CORRECTION BASED ON IMAGE CONTENT
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1770 $0 $0 $1770 05/28/2013
| EXAMINER | ART UNIT | crasssuscrass |
PATEL, KANJIBHAI B 2669 382-274000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). ol - 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. ; . . 2
(2) the name of a single firm (having as a member a
[ "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toage Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, AIexand%'ia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 12/961,400 GALIL, EREZ
NOtlce Of AIIOWabIIIty Examiner Art Unit
KANJIBHAI PATEL 2669

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to 01/17/2012.

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-4 and 6-34. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see htip//www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeadback@uspto.gov .

4. [J Acknowledgment is made of a claim for foreign priotity under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[J Some* c)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. __
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ___

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [J Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [J Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [] Interview Summary (PTO-413),
Paper No./Mail Date .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 09-12) Notice of Allowability Part of Paper No./Mail Date 20130220
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Application/Control Number: 12/961,400 Page 2
Art Unit: 2669

Response to Amendment
1. Applicant’'s amendment filed 01/17/2013 has been entered and made of record.
By this amendment, claim 5 is cancelled, claims 1-4 and 6-34 are pending in the
application. Claims 16-33 were allowed in the previous Office action mailed 10/17/2012.

In response to applicant’'s amendment to independent claims 1 and 34 by
incorporating the allowable subject matter as indicated in paragraph 4 of the last Office
action mailed 10/17/2012, the rejection of claims 1-4, 7, 9, 11-12 and 34 under 35 USC
102(e) has been withdrawn.

Allowable Subject Matter
2. The following is an examiner’s statement of reasons for allowance:

Claims 1-4, and 6-34 are allowed.

In response to applicant’s amendment to independent claims 1 and 34 by
incorporating the allowable subject matter as indicated in paragraph 4 of the last Office
action mailed 10/17/2012, the rejection of claims 1-4, 7, 9, 11-12 and 34 under 35 USC
102(e) has been withdrawn. Therefore, all the pending claims 1-4 and 6-34 are allowed
now.

3. Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Application/Control Number: 12/961,400 Page 3
Art Unit: 2669

Contact Information

4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Kaniji Patel whose telephone number is (571) 272-7454.
The examiner can normally be reached on Monday to Thursday from 8 a.m. to 6:30
p.m. If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Chan Park can be reached on (571) 272-7409. The fax phone number for
the organization where this application or proceeding is assigned is (571)-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http:/pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business

Center (EBC) at 866-217-9197 (toll-free).

/Kaniji Patel/

Primary Examiner, Art Unit 2669
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Ref{Hits {{Search Query DBs Default {Plurals {iTime
# Operator Stamp
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Attorney Docket No.: 74095-8094.US01 Patent
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application for:
Erez GALIL Examiner. Kanjibhai B. Patel
Serial No.: 12/961,400 Group Art Unit: 2669
Filing Date: December 6, 2010 Confirmation No. 8077
For: DYNAMIC RANGE CORRECTION Customer No. 97848
BASED ON IMAGE CONTENT

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

AMENDMENT AND RESPONSE TO OFFICE ACTION

Dear Sir:

In response to the Office Action mailed on October 17, 2012, please enter the
following amendment and consider the remarks below:

In the Claims begin on page 2 of this paper.

Remarks begin on page 11 of this paper.

74095-8094.US01 / LEGAL25564596.1
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Application Serial No. 12/961,400 Attorney Docket No. 74095-8094.US01
Amendment and Response to Office Action of October 17, 2012

IN THE CLAIMS:
This listing of claims will replace all prior versions, and listings, of claims in the
present application:

1. (Currently amended) A method comprising:

determining whether a first portion of digital image data represents a physical
object of a predetermined type;

determining a correction to apply to the first portion of the digital image data,
based on a determination that the first portion of the digital image data represents a
physical object of the predetermined type, wherein the determined correction is
matched to the predetermined type; and

applying the determined correction to the first portion of the digital image data to
enhance a visual characteristic of the first portion of the digital image data, by applying

a first amount of the correction to the first portion of the digital image data; and
applying a second amount of the correction to a second portion of the digital

image data, wherein the first amount differs from the second amount, and wherein the

first amount corresponds to a physical object of the predetermined type.

2, (Original) A method as recited in claim 1, wherein the correction
comprises a dynamic range correction.

3. (Original) A method as recited in claim 1, wherein determining the
correction comprises determining an amount of a parameter to apply to the first portion
of the digital image data.

4 (Original) A method as recited in claim 3, wherein the parameter is a gain.
5. (Canceled)

6. (Original) A method as recited in claim 1, wherein applying the
determined correction to the first portion of the digital image data comprises applying a
first amount of a parameter to the first portion to enhance the visual characteristic,
wherein the first amount of the parameter is different from a second amount of the
parameter applied to a second portion of the digital image data, resulting in a first

2-
74095-8094.US01 /LEGAL25564596.1
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Application Serial No. 12/961,400 Attorney Docket No. 74095-8094.US01
Amendment and Response to Office Action of October 17, 2012

portion of a digital image that corresponds to the first portion of digital image data being
brighter than if the second amount of the parameter were applied to both the first portion
and the second portion of the digital image data.

7. (Original) A method as recited in claim 1, wherein the predetermined type
of physical object represents facial attributes.

8. (Currently amended) A method as recited in claim 1, further comprising:

determining that [[a]]the second portion of the digital image data does not
represent a physical object of the predetermined type; and

determining a different amount of gain to apply to the second portion than that-an
amount of gain determined for the first portion.

9. (Currently amended) A method as recited in claim [[1]]8, wherein
determining the amount of gain to apply to the first portion of the digital image data
comprises:

determining the amount of gain to apply to the first portion of the digital image
data so as to maintain local contrast of the first portion of the digital image data.

10.  (Currently amended) A method as recited in claim [[1]]8, wherein the first
portion of the digital image data includes a plurality of pixels, and wherein determining
the amount of gain to apply to the first portion of the digital image data comprises:

determining a first intermediate value based on a measure of image strength of a
first pixel within the first portion of the digital image data;

determining a second intermediate value based on a measure of image strength
of a plurality of pixels surrounding the first pixel in the digital image data; and

using the first intermediate value and the second intermediate value to determine
the amount of gain_to apply to the first portion of the digital image data.

74095-8094.US01 / LEGAL25564596.1
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Application Serial No. 12/961,400 Attorney Docket No. 74095-8094.US01
Amendment and Response to Office Action of October 17, 2012

11.  (Original) A method as recited in claim 10, wherein determining the first
intermediate value and determining the second intermediate value each separately
comprise applying a low pass filter function.

12.  (Currently amended) A method as recited in claim [[1]]8, wherein
determining the amount of gain to apply to the first portion of the digital image data
comprises:

selecting a value from a gain data structure according to whether the first portion
of the digital image data represents a physical object of the predetermined type.

13.  (Currently amended) A method as recited in claim [[1]]8, wherein
determining the amount of gain to apply to the first portion of the digital image data
comprises:

determining a first gain based on the determination that the first portion of the
digital image data represents a physical object of the predetermined type; and

wherein applying the determined amount of gain comprises applying the first gain
to a pixel value from the first portion of the digital image data and a second gain,
wherein the second gain is independent of the determination that the first portion of the
digital image data represents a physical object of the predetermined type.

14.  (Currently amended) A method as recited in claim [[1]]8, wherein
determining the amount of gain to apply to the first portion of the digital image data
comprises:

modifying a gain map based on the determination that the first portion of the
digital image data represents a physical object of the predetermined type; and

wherein applying the determined amount of gain to apply to the first portion of the

digital image data comprises obtaining the amount of gain to apply to the first portion of
the digital image data from the gain map.

16.  (Currently amended) A method as recited in claim [[1]]8, wherein
determining the amount of gain to apply to the first portion of the digital image data
comprises:

74095-8094.US01/ LEGAL25564596.1
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Application Serial No. 12/961,400 Attorney Docket No. 74095-8094.US01
Amendment and Response to Office Action of October 17, 2012

selecting one of a plurality of data structures of gain values, from which to obtain
a gain value, according to whether the first portion of the digital image data represents a
physical object of the predetermined type.

16.  (Original) A method comprising:
making a determination, in a digital image processing device, that a first group of
adjacent pixels in a digital image represents a face;
determining, in the digital image processing device, a type or amount of dynamic
range correction to apply to at least one pixel in the first group of adjacent pixels based
on the determination that the first group of adjacent pixels represents a face, wherein
said determining includes determining a different amount of gain for the first group of
pixels than that determined for a second group of pixels which do not represent a face,
wherein said determining further includes determining the amount of gain for the first
group of adjacent pixels so as to maintain local contrast of the first group of adjacent
pixels, and wherein said determining further includes
determining a first intermediate value based on a measure of image
strength of a first pixel of the first group of adjacent pixels;
determining a second intermediate value based on a measure of image
strength of a plurality of pixels surrounding the first pixel; and
using the first intermediate value and the second intermediate value to
determine the type or amount of gain;
applying the determined type or amount of dynamic range correction to the at
least one pixel in the first group of adjacent pixels;
determining that a second group of pixels in the digital image does not represent
a face; and
determining a different type or amount of dynamic range correction to apply to
the second group of pixels than that determined for the first group.

17.  (Original) A method as recited in claim 16, wherein determining the first
intermediate value and determining the second intermediate value each separately
comprise applying a low pass filter function.

74095-8094.US01 / LEGAL25564596.1
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Application Serial No. 12/961,400 Attorney Docket No. 74095-8094.US01
Amendment and Response to Office Action of October 17, 2012

18.  (Original) A method as recited in claim 16, wherein determining a type or
amount of dynamic range correction to apply to at least one pixel in the first group of
adjacent pixels comprises:

selecting a value from a gain data structure according to whether the at least one
pixel is part of a portion of image data that represents a physical object of the
predetermined type.

19.  (Original) A method as recited in claim 16, wherein determining a type or
amount of dynamic range correction to apply to at least one pixel in the first group of
adjacent pixels comprises:

determining a first gain based on the determination that the at least one pixel
represents a physical object of the predetermined type; and

wherein applying the determined type or amount of dynamic range correction
comprises applying the first gain to a pixel value from the first portion of the digital
image data and a second gain, wherein the second gain is independent of the
determination that the first portion of the digital image data represents a physical object
of the predetermined type.

20. (Original) A method as recited in claim 16, wherein determining a type or
amount of dynamic range correction to apply to at least one pixel in the first group of
adjacent pixels comprises:

modifying a gain map based on the determination that the first portion of the
digital image data represents a physical object of the predetermined type; and

wherein applying the determined type or amount of dynamic range correction
comprises obtaining the amount of gain from the gain map.

21.  (Original) A method as recited in claim 16, wherein determining a type or
amount of dynamic range correction to apply to at least one pixel in the first group of

adjacent pixels comprises:

selecting one of a plurality of data structures of gain values, from which to obtain
a gain value, according to whether the at least one pixel is part of a portion of image
data that represents a physical object of the predetermined type.

-6-
74095-8094.US01 / LEGAL25564596.1
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Amendment and Response to Office Action of October 17, 2012

22. (Original) An image processing unit comprising:

an object detection unit to receive an intensity value for each of a plurality of
pixels in a set of digital image data and to determine that a first portion of the set of
digital image data represents a physical object of a predetermined type; and

a correction unit to determine a type or amount of correction to apply to the first
portion of the set of digital image data, based on an output of the object detection unit,
and to apply the determined type or amount of correction to the first portion of the set of
digital image data, and to apply a different type or amount of correction to a second
portion of the set of digital image data which does not represent a physical object of the
predetermined type.

23.  (Original) An image processing unit as recited in claim 22, wherein the
correction is a dynamic range correction.

24.  (Original) An image processing unit as recited in claim 23, wherein the
object detection unit is configured to detect faces.

25. (Original) An image processing unit as recited in claim 22, wherein the
correction unit further is to:

determine that a second portion of the set of digital image data does not
represent a physical object of the predetermined type; and

determine a different type or amount of correction to apply to the second portion
than that determined for the first portion.

26. (Original) An image processing unit as recited in claim 22, wherein the
correction unit comprises:

a filter unit which receives the intensity values of the plurality of pixels and which
includes a plurality of cascaded filter stages, wherein at least one filter stage of the
plurality of cascaded filter stages operates based on a larger pixel neighborhood than a
preceding filter stage of the plurality of cascaded filter stages, and wherein the image
processing unit determines a number of stages of the filter unit that are active based on
the set of digital image data;

74095-8094.US01/ LEGAL25564596.1
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wherein the correction unit corrects intensity values of the plurality of pixels
based on outputs of the filter unit.

27. (Currently amended) An image processing unit as recited in claim 22,
wherein the correction unit determines the-an amount of gain to apply to the first portion
of the digital image data by determining the amount of gain so as to maintain local
contrast of the first portion of the digital image data.

28. (Currently amended) An image processing unit as recited in claim 2227,
wherein determining the amount of gain to apply to the first portion of the digital image
data comprises:

selecting a value from a gain data structure according to whether the first portion
of the digital image data represents a physical object of the predetermined type.

29. (Currently amended) An image processing unit as recited in claim 2227,
wherein the first portion of the digital image data includes a plurality of pixels, and
wherein determining the amount of gain to apply to the first portion of the digital image
data comprises:

determining a first intermediate value based on a measure of image strength of a
first pixel within the first portion of the digital image data;

determining a second intermediate value based on a measure of image strength
of a plurality of pixels surrounding the first pixel in the digital image data; and

using the first intermediate value and the second intermediate value to determine
the amount of gain.

30. (Original) An image processing unit as recited in claim 29, wherein
determining the first intermediate value and determining the second intermediate value

each separately comprise applying a low pass filter function.

31.  (Currently amended) An image processing unit as recited in claim 2227,
wherein determining the amount of gain to apply to the first portion of the digital image
data comprises:

modifying a gain data structure based on the determination that the first portion

-8-
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of the digital image data represents a physical object of the predetermined type; and
wherein applying the determined amount of gain comprises obtaining the amount
of gain from the gain data structure.

32. (Currently amended) An image processing unit as recited in claim 2227,
wherein determining the amount of gain to apply to the first portion of the digital image
data comprises:

determining a first gain based on the determination that the first portion of the
digital image data represents a physical object of the predetermined type; and

wherein applying the determined amount of gain comprises applying the first gain
to a pixel value from the first portion of the digital image data and a second gain,
wherein the second gain is independent of the determination that the first portion of the
digital image data represents a physical object of the predetermined type.

33. (Currently amended) An image processing unit as recited in claim 2227,
wherein determining the amount of gain to apply to the first portion of the digital image
data comprises:

selecting one of a plurality of data structures of gain values, from which to obtain
a gain value, according to whether the first portion of the digital image data represents a
physical object of the predetermined type.

34. (Currently amended) An apparatus comprising:

means for making a determination that a first group of adjacent pixels in a digital
image represents a physical object of a predetermined type;

means for determining a type or amount of dynamic range correction to apply to
at least one pixel in the first group of adjacent pixels based on the determination that the
first group of adjacent pixels represents a physical object of the predetermined type;
and

means for applying the determined type or amount of dynamic range correction
to the at least one pixel in the first group of adjacent pixels, by applying a first amount of
the correction to the first portion of the digital image data; and

means for applying a second amount of the correction to a second portion of the

-0-
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digital image data, wherein the first amount differs from the second amount, and

wherein the first amount corresponds to a physical object of the predetermined type.

-10-
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REMARKS
Reconsideration of the present application is respectfully requested.

Summary of Office Action

Claims 16-33 stand allowed.

Claims 5-6, 8, 10 and 13-15 stand objected to but have been deemed to be
allowable if rewritten in independent form.

Claims 1-4, 7, 9, 11-12 and 34 stand rejected under 35 U.S.C. §102(e) as being
anticipated by U.S. Patent No. 7,650,045 of Yano ("Yano").

Summary of Amendments
Claim 5 has been canceled. Claims 1, 8-10, 12-15, 27-29 and 31-34 have been
amended. No claims have been added. No new matter has been added.

Discussion of Rejections

Applicant thanks the Examiner for allowing claims 16-33 and for indicating the
allowability of the subject matter recited in dependent claims 5-6, 8, 10 and 13-15.
Independent claims 1 and 34 have been amended essentially to incorporate the
limitations of dependent claim 5 (now canceled). The remaining claims have been
amended to correct minor informalities and/or to place them in a form that Applicant
prefers.

In view of the above amendments, therefore, Applicant respectfully submits that
all claims are in condition for allowance.

Reservation of Rights
For the sake of conciseness and clarity, Applicant may not have addressed every

assertion or rejection made in the Office Action, particularly where Applicant has
presented amendments or arguments that Applicant believes render such
assertions/rejections moot. Therefore, Applicant's silence regarding any such
assertions or rejections does not constitute an admission or acquiescence regarding
such assertions/rejections or a waiver of any argument relating to such
assertions/rejections. Applicant reserves the right to challenge at a later time any

-11-
74095-8094.US01/ LEGAL25564596.1

40



Application Serial No. 12/961,400 Attorney Docket No. 74095-8094.US01
Amendment and Response to Office Action of October 17, 2012

rejection or any factual or legal assertion made by the Office in relation to the present
application. Applicant does not admit that any of the references cited in the Office
Action are prior art. Applicant reserves the right to swear behind any cited reference at
a later date, to the extent permitted by law.

No Disclaimers or Disavowals

Although the present communication may include alterations to the application or
claims, or characterizations of claim scope or referenced art, Applicant is not conceding
in this application that previously pending claims are not patentable over the cited
references. Rather, any alterations or characterizations are being made to facilitate
expeditious prosecution of this application. Applicant reserves the right to pursue at a
later date any previously pending or other broader or narrower claims that capture any ‘
subject matter supported by the present disclosure, including subject matter found to be
specifically disclaimed herein or by any prior prosecution. Accordingly, reviewers of this
or any parent, child or related prosecution history shall not reasonably infer that
Applicant has made any disclaimers or disavowals of any subject matter supported by
the present application.
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DETAILED ACTION
Information Disclosure Statement
1. Information Disclosure Statements submitted on 12/06/2010 and 03/15/2011
have been considered by the examiner.
Drawings
2. Drawings filed on 12/06/2010 and replacement drawings filed 01/04/2011 have
been approved by the examiner.
Claim Rejections - 35 USC § 102
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

Claims 1-4, 7, 9, 11-12 and 34 are rejected under 35 U.S.C. 102(e) as being
anticipated by Yano (US 7,650,045 B2--IDS).

For claim 1, Yano discloses a method (Figures 1-5) comprising:

determining whether a first portion of digital image data (column 5, lines 12-16)
represents a physical object of a predetermined type (section 7, in Figure 1; step 106 in
Figure 2; Figures 3A-3C; Figures 4-5; column 8, lines 13-41; face of a person is a

physical object);
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determining a correction to apply (column 8 line 48 to column 9 line 25) to the
first portion of the digital image data, based on a determination that the first portion of
the digital image data represents a physical object of the predetermined type, wherein
the determined correction is matched to the predetermined type; and

applying the determined correction to the first portion of the digital image data to
enhance a visual characteristic (column 9, lines 30-41) of the first portion of the digital
image data.

For claim 2, Yano discloses a method as recited in claim 1, wherein the
correction comprises a dynamic range correction (sections 3-4 in Figure 1; column 10,
lines 5-19).

For claim 3, Yano discloses a method as recited in claim 1, wherein determining
the correction comprises determining an amount of a parameter to apply to the first
portion of the digital image data.

For claim 4, Yano discloses a method as recited in claim 3, wherein the
parameter is a gain (section 3 in Figure 1).

For claim 7, Yano discloses a method as recited in claim 1, wherein the
predetermined type of physical object represents facial attributes (column 8, lines 9-41).

For claim 9, Yano discloses a method as recited in claim 1, wherein determining
the amount of gain to apply to the first portion of the digital image data comprises:

determining the amount of gain so as to maintain local contrast of the first portion

of the digital image data (column 8, lines 3-41; sections 6-7 of Figure 1).
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For claim 11, Yano discloses a method as recited in claim 10, wherein
determining the first intermediate value and determining the second intermediate value
each separately comprise applying a low pass filter function (column 8, 12-30).

For claim 12, Yano discloses a method as recited in claim 1, wherein
determining the amount of gain to apply to the first portion of the digital image data
comprises:

selecting a value from a gain data structure according to whether the first portion
of the digital image data represents a physical object of the predetermined type (column
8, lines 12-41; section 6 in Figure 1).

For claim 34, Yano discloses an apparatus (Figure 1) comprising:

means for making a determination that a first group of adjacent pixels in a digital
image (column 1, lines 12-16) represents a physical object of a predetermined type
(section 7 in Figure 1; step 06 in Figure 2; Figures 3A-3C; column 7 line 52 to column 8
line 41);

means for determining a type or amount of dynamic range correction to apply to
at least one pixel in the first group of adjacent pixels based on the determination that the
first group of adjacent pixels represents a physical object of the predetermined type
(column 8 line 48 to column 9 line 25); and
means for applying the determined type or amount of dynamic range correction (column
10, lines 5-13) to the at least one pixel in the first group of adjacent pixels.

Allowable Subject Matter
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4. The following is a statement of reasons for the indication of allowable subject
matter:

Claims 5-6, 8, 10, and 13-15 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in independent form including all
of the limitations of the base claim and any intervening claims.

Claims 16-33 are allowed.

The prior art on record fails to teach or fairly suggest, singly or in combination the
limitations of “determining, in the digital image processing device, a type or amount of
dynamic range correction to apply to at least one pixel in the first group of adjacent
pixels based on the determination that the first group of adjacent pixels represents a
face, wherein said determining includes determining a different amount of gain for the
first group of pixels than that determined for a second group of pixels which do not
represent a face, wherein said determining further includes determining the amount of
gain for the first group of adjacent pixels so as to maintain local contrast of the first
group of adjacent pixels” as recited in claim 16.

Also the prior art on record fails to teach or fairly suggest, singly or in
combination, the features of “a correction unit to determine a type or amount of
correction to apply to the first portion of the set of digital image data, based on an output
of the object detection unit, and to apply the determined type or amount of correction to
the first portion of the set of digital image data, and to apply a different type or amount
of correction to a second portion of the set of digital image data which does not

represent a physical object of the predetermined type” as recited in claim 22.
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Other prior art cited
5. The prior art made of record and not relied upon is considered pertinent to

applicant’s disclosure.

Zhang et al. (US 8,081,239 B2) disclose an image processing apparatus and image processing

method.

Wong et al. (US 7,382,928 B2) disclose a digital image processing system and
method for processing digital images.

Miyahara et al. (US 8,115,836 B2) disclose an image reproducing apparatus.

Steinberg (US 7,269,292 B2) discloses a digital image adjustable compression
and resolution using face detection information.

Ishii (US 8,259,214 B2) discloses an image pickup apparatus and auto-focus
detection method.

Tezuka (US 8,175,343 B2) discloses an imaging device, image processing
device, control method, and program.

Endo et al. (US 7,948,524 B2) disclose an image processor and face detector
using the same.

Marchesotti (US Pub. No: 2009/0290807 A1) discloses a method for automatic
enhancement of images containing snow.

Contact Information

6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Kaniji Patel whose telephone number is (571) 272-7454.
The examiner can normally be reached on Monday to Thursday from 8 a.m. to 6:30

p.m. If attempts to reach the examiner by telephone are unsuccessful, the examiner's
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supervisor, Chan Park can be reached on (571) 272-7409. The fax phone number for
the organization where this application or proceeding is assigned is (571)-273-8300.
Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
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cJ Yamashita, et al., "Contrast-Gain-Based Visual Tone Mapping for Digital Photo Prints,"
Journal of imaging Science and Technology, Vol. 50(5), pp. 468-468 {2006).

CK _ [Co-pending U.S. Patent Application Number 11/762,797 filed May 23, 2007.

Examiner B e Date i
Signature {Kaniibhai Patel/ Considered 10/10/2012
*EXAMINER: Initial i ref, d. whether or nol citation i in conformance with MPEP 609. Draw line through citation if not in conformance and not

considared. Includa copy of thig form with f'mxt communication to applicant. ** CITE NO.: Those document(s) which are marked with an double asterisk (**)
naxt to the Cite No. are not supplied because they were previously cited by or submitied to the Ctfice in a prior application relied upen in this application for an
eartier liting date undor 35 U.S.C. 120.

'Applicant's unique citat.on designation (opticnal). *Applicant is to place a check mark horo if English language Translation is attached.
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Inventor Name Search Result Page 1 of 1

Day : Thursday
Date: 9/20/2012
Time: 17:18:01

FALMINTRAN

Inventor Name Search Result
Your Search was:

Last Name = GALIL
First Name = EREZ

PG Pub# |[Status| Date Filed|[Title [Examiner Name Inventor Name

50 ||08/16/2002|TECHNIQUES FOR MODIFYING GILES,NICHOLAS GALIL, EREZ
IMAGE FIELD DATA AS A
FUNCTION OF RADIUS ACROSS
THE IMAGE FIELD

50 ([12/30/2003||TECHNIQUES FOR MODIFYING GILES,NICHOLAS GALIL, EREZ
IMAGE FIELD DATA

TECHNIQUES OF MODIFYING GILES,NICHOLAS GALIL, EREZ
IMAGE FIELD DATA BY
EXTRAPOLATION

Digital Camera with Selectively CUTLER,ALBERT GALIL, EREZ
Increased Dynamic Range By Control of
Parameters During Image Acquisition

TECHNIQUES OF MODIFYING GILES,NICHOLAS GALIL, EREZ
IMAGE FIELD DATA BY
EXTRAPOLATION

(COMPENSATION TECHNIQUES FOR |[GILES,NICHOLAS GALIL, EREZ
'VARIATIONS IN IMAGE FIELD
DATA

50 ]|07/18/2008||TECHNIQUES FOR MODIFYING GILES,NICHOLAS (GALIL, EREZ
IMAGE FIELD DATA AS A
FUNCTION OF RADIUS ACROSS
THE IMAGE FIELD

TECHNIQUES OF MODIFYING GILES,NICHOLAS (GALIL, EREZ
IMAGE FIELD DATA BY
EXTRAPOLATION

Not 30 [[12/06/2010|DYNAMIC RANGE CORRECTION IPATEL,KANJIBHAI GALIL, EREZ
Issued BASED ON IMAGE CONTENT

Not |[20120120197|[ 30 |05/11/2011|APPARATUS AND METHOD FOR IDASTOURLMEHRDAD GALIL, EREZ
Issued SHARING HARDWARE BETWEEN
GRAPHICS AND LENS DISTORTION
(OPERATION TO GENERATE
PSEUDO 3D DISPLAY
Not 159 ]101/18/2008||High Dynamic Range Camera Using
Issued LCD for Area Based Light Attenuation

Not 159 ]102/29/2008||A/D Signal Conversion by Reducing A GALIL, EREZ
Issued External Effects Thereby Improving
Accuracy of the Sampling Timing of the
Correlated Double Sampling CDS
Circuitry in the Signal Conversion

Not 159 |[12/09/2009||Content Based Dynamic Range A GALIL, EREZ
Issued Correction

Not 159 |05/12/2010||Apparatus and Method for Sharing
Issued Hardware Between Graphics and Lens
Distortion Operation to Generate Pseudo
3D Display

Inventor Search Completed: No Records to Display.
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PTO/SB/08b (07-08)

Approved for use through 07/31/2012. OMB 0851-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Raduction Act of 1995, no persons are required to respond to a ccliection of infi icn unless it in3 a valid OMB control number.

Substitute for form 1448/PTO Complete if Known

Application Number 12/961,400-Conf. #9077

INFORMATION DISCLOSURE  |[ring Date December 6, 2010

STATEMENT BY APPLICANT First Named Inventor Erez Galit

Art Unit 122 2624
{Use as many sheets as necess ary) Examiner Name Not Yet Asslgned Kan ] 1 Pal
Sheet ’ 1 | of l 1 Attorney Docket Number |74095-8094.US01
U.S. PATENT DOCUMENTS
. Document Number it Pages, Coumns, Lines, Where
Examiner ’ - Publication Date Name of Patentee or
it | No. | embericna Cade? (4709 | MMHDD-YYYY Applicant of Cited Document it itens iukoatint
KP/ AA US-7,899,267 03-01-2011 _{Dvir
FOREIGN PATENT DOCUMENTS
xamier | cao | FommPaoniOoeument [ Pubcaten Namo ofPalontooor | P, Cobes Lecs
InRiais® No." | Country Code® Number'Kind Code® (fknown) | MM-DD-YYYY Applicant of Cited D it Or Rolovant Figuros Appear| T
NON PATENT LITERATURE DOCUMENTS
Examiner| Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Initial . No.! the item (bock, magazine, journ al, serial, symposium, catalog, etc.), date, page(s), volume-issue T
nitals . number(s), publisher. city and/or country where published.
, {cA Notice of Allowance Mailed October 5, 2010 in Co-Pending U.S. Patent Application
KPR Number 11/752,797 filed May 23, 2007.
Examiner / " . Date
Signature /Karjibhai Patel/ Considered 09/21/2012

*EXAMINER: Initial if reforenco considered, whether or not citation is in conformance with MPEP 609. Draw line through citation i net in conformance and not
considered. Include copy of this form with next communication to applicant. * CITE NO.: Thase applicali ) which are marked with an single asterisk {*) next
to the Cite No. are not supplied (under 37 CFR 1.98{a)(2)(iii)) because that agplicaticn was filed after June 30, 2003 or 13 availabla in the IFW. ' Applicant's
unigue citation designaticn number (optional). * See Kinds Codas of USPTO Patent Documents ot www. uspto gov or MPEP 901.04.  Enter Office that issued
the document, by the two-letter code (WIPO Standard ST.3). *Fer Japanese patent documents, tho indication of the year of the reign of the Empercr must
precedo the serial numbor of the patent document. % Kind of document by the appropri bols a8 v enthe under WIPO Standard ST.16
possible. ® Applicant is to place a check mark here d English language Transiation is attached.
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref iiHits :{Search Query DBs Default {Plurals {iTime
# Operator Stamp
L1 #6353 iiface same pixels same US-PGPUB; USPAT; OR ON 2012/09/20
detect$4 USOCR; FPRS; EPO; JPO; 16:04
DERWENT; IBM_TDB
2 H0 1 same dynamic adj US-PGPUB; USPAT; OR ON 2012/09/20
range adj correct$4 USOCR; FPRS; EPO; JPO; 16:06
DERWENT; IBM_TDB
L3 0 1 and dynamic adj range {{US-PGPUB; USPAT; OR ON 2012/09/20
adj correct$4 USCCR; FPRS; EPO; JPO; 16:06
DERWENT; I1BM_TDB
L4 1382 dynamic adj range adj US-PGPUB; USPAT; OR ON 2012/09/20
correct$4 USCCR; FPRS; EPO; JPO; 16:07
DERWENT; IBM_TDB
L5 36 4 and (face or facial) US-PGPUB; USPAT; OR ON 2012/09/20
USCCR; FPRS; EPO; JPO; 16:07
DERWENT; I1BM_TDB
L6 #20 5 and pixels US-PGPUB; USPAT; OR ON 2012/09/20
USCOCR; FPRS; EPO; JPO; 16:07
DERWENT; IBM_TDB
L7 20 6 and (gain or intensity {US-PGPUB; USPAT; OR ON 2012/09/20
or contrast or brightness {{USOCR; FPRS; EPO; JPO; 16:08
or dark$4) DERWENT; I1BM_TDB
L8 {17 7 and detect$3 US-PGPUB; USPAT; OR ON 2012/09/20
USOCR; FPRS; EPO; JPO; 16:19
DERWENT; I1BM_TDB
9 {17 8 and (correct$4 or US-PGPUB; USPAT; OR ON 2012/09/20
adjust$4) USOCR; FPRS; EPO; JPO; 16:20
DERWENT; IBM_TDB
L10 §11 9 and predetermined US-PGPUB; USPAT; CR ON 2012/09/20
USOCR; FPRS; EPO; JPO; 16:31
DERWENT; I1BM_TDB ; k
L11 H0 9 and predetermined adj {US-PGPUB; USPAT; OR ON 2012/09/20
object USOCR; FPRS; EPO; JPO; 16:32
DERWENT; I1BM_TDB
12 {23631 iidetect$3 near (face or US-PGPUB; USPAT; CR ON 2012/09/20
predetermined adj USOCR; FPRS; EPO; JPO; 16:34
object) DERWENT; I1BM_TDB
L13 305 idetect$3 near US-PGPUB; USPAT; OR ON 2012/09/20
predetermined adj object {{USOCR; FPRS; EPO; JPO; 16:34
DERWENT; I1BM_TDB
L14 {38 13 same face US-PGPUB; USPAT; OR ON 2012/09/20
USOCR; FPRS; EPO; JPO; 16:34
\\\\\\ DERWENT; I1BM_TDB |
L15 i1 14 same (correct$3 or US-PGPUB; USPAT; OR ON 2012/09/20
adjust$4 or modif$4) USOCR; FPRS; EPO; JPO; 16:35
DERWENT; I1BM_TDB
L16 §0 14 and dynamic adj US-PGPUB; USPAT; OR ON 2012/09/20
range USOCR; FPRS; EPO; JPO; 16:36

file:///Cl/Users/kpatel/Documents/e-Red%20Folder/12961400/EASTSearchHistory.12961400_AccessibleVersion.htm[9/20/2012 5:10:52 PM]
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref iiHits {{Search Query DBs Default {Plurals {iTime
# Operator Stamp
L1 #5672 jidetect$3 near face USPAT HOR OFF 2012/09/21
13:16
L2 997 i1 same (correct$4 or adjust$4) USPAT HOR OFF 2012/09/21
13:18
L3 {147 {2 same predetermined USPAT #OR OFF 2012/09/21
13:18
L4 428 3 same (object or type) USPAT §OR OFF 2012/09/21
13:18
L5 9 4 and dynamic USPAT §OR OFF 2012/09/21
13:41
L6 9 5 and range USPAT HOR OFF 2012/09/21
13:41
L7 7 6 and gain USPAT HOR OFF 2012/09/21
13:41
L8 {1704 {idynamic adj range near2 (correct$4 or USPAT HOR OFF 2012/09/21
adjust$4) 13:57
L9 #111 {8 same (face or object) USPAT #OR OFF 2012/09/21
13:57
L10 ii6 9 same predetermined USPAT #OR OFF 2012/09/21
13:58
L1182 10 and enhanc$4 USPAT §OR OFF 2012/09/21
14:02
L12 §0 11 and face USPAT 3OR OFF 2012/09/21
14:32
L13 i1 ("7899287").PN. USPAT; #OR OFF 2012/09/21
USOCR 14:34
L14 i4 (("7650045") or ("7580566") or ("7489072") {USPAT,; {OR OFF 2012/09/21
or ("7321112")).PN. USOCR 14:35
L15 {12 (("7650045") or ("7580566") or ("7489072") {USPAT; {OR OFF 2012/09/21
or ("7321112") or ("4466018") or ("5012333") {USOCR 14:39
or ("6788822") or ("6807299") or ("6822762")
or ("6862373") or ("6982811") or
("6975418")).PN.
L16 {6 15 and dynamic USPAT 3OR OFF 2012/09/21
14:42
L17 46 15 and dynamic adj range USPAT HOR OFF 2012/09/21
14:43
L18 2 17 and detect$3 USPAT 3OR OFF 2012/09/21
14:43

9/21/2012 2:55:33 PM
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PTO/SB/C8b (07-09)

Approved for use through 07/31/2012. OMB 0851-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Raducticn Act of 1995, no persons are required o resp toa ien of icn uniess i ing a valid OMB control number.

Substitute for form 1448/PTO Complete if Known
Apptication Number 12/961,400-Conf. #9077

INFORMATION DISCLOSURE  |FiingDate December 6, 2010
STATEMENT BY APPLICANT  |FistNamediventor  |Erez Galil

Art Unit 2422
{Use as many sheets as necess ary) Examiner Name Not Yet Assi gne. d
Sheet ’ 1 | of I 1 Attomey Docket Number | 74095-8094.US01
U.S. PATENT DOCUMENTS
. Document Number it Pages, Coumns, Lines, Where
Examner | Cite [—————————t="—_{ Publication Date Name of Patentee or
inkias™ | No' |Number4ndCade? (47| MMDD-YYYY Applicant of Cited D Rty wlobiaee
AA US-7,899,267 03-01-2011 |Dvir
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent D ! P"mm Name of Patentee or voses égm':m
InRials® No.' | Country Code® Number'Kind Code® (Fknown) | MM-DD-YYYY Applicant of Cited D: it Ot Relovant Figures Appear | T
NON PATENT LITERATURE DOCUMENTS
Examiner| Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Initial . No.! the item (bock, magazine, journ al, serial, symposium, catalog, etc.), date, page(s), volume-issue T
nitals . number(s), publisher, city and/or country where published.
CA Notice of Allowance Mailed October 5, 2010 in Co-Pending U.S. Patent Application
Number 11/752,797 filed May 23, 2007.

Examiner Date

Signature Considered

*EXAMINER: Initial if reft i d, wh ©r not citatien is in conformance with MPEP 609. Draw line through citation i net in confermance and not
censidered. Include copy of this form with next communication lo applicant. * CITE NO.: Those plicali ) which are marked with an single asterisk {*) next

to the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or 13 available in the IFW. ' Applicant's
unique citation designati ber (opti ). ?See Kinds Codes of USPTO Patert Documents ot www. uspto gov or MPEP $01.04. 3 Enter Office that issued
the document, by the two-lsiter code (WIPO Standard ST.3). “For Japanese patent cocuments, the indication of the year of the reign of the Empercr must
precedo the serial number of the patent document. 3 Kind of document by the appropriate sy as onthe under WIPO Standord ST.16 o
possidble. sApplmnl is 10 place a check mark here d English language Translation is attached
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If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
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If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
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Docket No.: 74095-8094.US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Erez GALIL Customer No. 97848
Application No.: 12/961,400 Confirmation No.: 9077
Filed: December 6, 2010 Art Unit: 2422

For. DYNAMIC RANGE CORRECTION BASED Examiner: Not Yet Assigned
ON IMAGE CONTENT

INFORMATION DISCLOSURE STATEMENT (IDS)

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Sir:

Pursuant to 37 C.F.R. §§1.56, 1.97 and 1.98, the attention of the Patent and
Trademark Office is hereby directed to the references listed on the attached
PTO/SB/08. Itis respectfully requested that the information be expressly considered
during the prosecution of this application, and that the references be made of record
therein and appear among the “References Cited” on any patent to issue therefrom.

This Information Disclosure Statement is filed before the mailing date of a first
Office Action on the merits as far as is known to the undersigned (37 C.F.R.
§1.97(b)(3)).

Copies of any co-pending application and/or office actions cited on the
accompanying Form PTO/SBO08 are available on PAIR and will be provided to the

Examiner upon request.

74095-8094.USO1/LEGAL20415458.1
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Application No.. 12/861,400 Docket No.: 74005-8094.U801

In accordance with 37 C.F.R. §1.88(a}(2)(i), Applicant has not submitted copies
of UG, patents and U.8, patent applications. Applicant submits herewith copias of
foreign patents and non-patent Hiterature in accordance with 37 C.F.R. §1.98(@)2).

This Information Disclosure Statement is not 10 be consirued as a representation
that (i} a search has bean made; (i} additional information that may be materal {o the
sxamination of this application does not exist; (i)} the information, protacols, resulis and
the like reporied by third parties are accurate or enabling; or (i) the cited information is,
or is considerad to be, material to patentability, in addition, applicant does not admit
that any enclosed item of information constitutes prior art to the subject invention and
specifically reserves the right to demonstrate that any such reference is not prior art.

Itis submitted that the Information Disclosure Statement is In compliance with 37
CFR. §1.98 and the Examiner is respectfully requestad to consider the listed
references.

The Director is hereby authorized to charge any deficiency in the fees filed,
asserted to be filed or which should have been filed herewith (or with any paper
hereafter filed in this application by this firm) to owr Deposit Account No. 50-2207, under
Order No. 74085-8084. US04

Dated: U ENNEL Respectiully submitted,
o & 7
| NS O—
JordanyM. Becker
Registration No.: 38,802

PERKING COQIE LLP
PO, Box 1208
Seattle, Washington 981111208
{650) B3R-4300
{BE0) 838-43580 (Fax)
Attorney for Applicant

Pl

TR RS LR ALIGH SR

77



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/961,400 12/06/2010 2422 2038 74095-8094.US01 34
CONFIRMATION NO. 9077
97848 UPDATED FILING RECEIPT
Perkins Coie LLP
PO Box 1208 T I LT
00000004538035

Seattle, WA 98111-1208
Date Mailed: 01/12/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Erez Galil, Mountain View, CA;
Assignment For Published Patent Application
Zoran Corporation, Sunnyvale, CA
Power of Attorney: The patent practitioners associated with Customer Number 97848

Domestic Priority data as claimed by applicant
This appln claims benefit of 61/285,063 12/09/2009

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 12/17/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/961,400

Projected Publication Date: Request for Non-Publication Acknowledged
Non-Publication Request: Yes

Early Publication Request: No

page 1 of 3
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Title

DYNAMIC RANGE CORRECTION BASED ON IMAGE CONTENT
Preliminary Class

348

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 12/961,400
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.16(a), (b}, or (0)) N/A N/A N/A N/A 330
SEARCH FEE
(37 GFR 1.16(K), ), or () N/A N/A N/A N/A 540
EXAMINATION FEE
A FONFEE N/A N/A N/A N/A 220
0 s MY o e ] v
\(§7DCIEFE’{E§GID(5;VT CLAIMS 4 minus3 < | 1 x 220 220
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 2038
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CF(:H 16(i)) Minus X OR |x
) Independent * Minus | *** =
5 (37 CFR 1.16(h)) X OR X
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** =
S| e CF?H.IB(H) g OR |x
% Independent * Minus | *** = . OR .
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" {Total or Independent) is the highest found in the appropriate box in column 1.
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Docket No.: 74095-8094.US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Customer No. 97848

Erez GALIL
Application No.: 12/861,400 Confirmation No.: 9077
Filed: December 6, 2010 Art Unit: 2422

For: DYNAMIC RANGE CORRECTION BASED ON Examiner: Unassigned
IMAGE CONTENT

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Commissioner for Patents -- MAIL MISSING PARTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

Dear Sir/fMadam: ‘
Applicant hereby responds to the Notice to File Corrected Application Papers
mailed December 22, 2010 as follows:

In the Drawings begin on page 2 of this paper.
Remarks begin on page 3 of this paper.
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In the Drawings:
Applicant hereby submits Formal Drawings, Figures 8A and 8B (two sheets),

sheets labeled as "Replacement Sheet" for the above-identified patent application.
Also, Applicant hereby submits Figure 8C (one sheet), sheet labeled as
"Replacement Sheet" to be consistent with Figures 8A and 8B.
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REMARKS

in the Notics to File Corrected Application Papers mailed December 28, 3010, it
indicates that replacement drawings in compliance with 37 C.F.R. §1.84 and 37 C.F R
§1.121{d} are required. Figures 8A and 8B submitled {o the Office are not acceptable
becauss the drawings are not electronically reproducible because portions of
Figures 8A and 8B are missing and/or biurry. Applicant hereby submits Figures 84 and
8B as replacement drawings for the abovs-identified application. No naw matter hag
besn addad.

Please note that portions of Figures BA and 88 are intended to be dark to
help iHustrate less-than-optimal image quality, as described in paragraphs [D084]-
[0087] of the specification.

Also, Applicant herebyy submits Figure 8C (one sheet), shest labeled as
"Replacement Sheetl” to be consistent with Figures 8A and 8B.

There are no fees to be due In response o this Notice, However, if there are any
additional fees due, please charge Deposit Account Na. 50-2207, under Order No.
74095-8084. U801

§ ) g
Dated: \ ;" Ny R@spﬁectﬂji}y submitted,
H Sy ){j:} ‘“ﬂm‘w_{ !{; ::.»:\‘

Jordand. Becker
Re}g}isstrat%an No.: 38,808

PERKINS COIE LLP

F.O. Box 1208

Seattle, Washington 98111-1208
{850) 838-4300

(650) 838-43560 (Fax)

Attorney for Applicant

THRERG0 LSHULEGAL 1HR68RTY

-3
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REPLACEMENT SHEET
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Fig. 8C
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Electronic Acknowledgement Receipt

EFS ID: 9158905
Application Number: 12961400
International Application Number:
Confirmation Number: 9077

Title of Invention:

DYNAMIC RANGE CORRECTION BASED ON IMAGE CONTENT

First Named Inventor/Applicant Name:

Erez Galil

Customer Number:

97848

Filer:

Jordan Michael Becker/Crystal Fong

Filer Authorized By:

Jordan Michael Becker

Attorney Docket Number: 74095-8094.US01
Receipt Date: 04-JAN-2011
Filing Date: 06-DEC-2010
Time Stamp: 13:38:54

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (if appl.)
Applicant R to Pre-E 184249
1 Pplicant hesponse to Fre-txam 2011_01_03_16_23_01.pdf no 3
Formalities Notice
5dfdcb8542e2439338ca916d0d 13b255474]
Warnings:
Information:
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. o 705174
5 Drawings-only bla.ck and white line ReplacementSheets.pdf o 3
drawings
887846b204477ac7963f1a9ff4f5bf7664 c6f)
98c
Warnings:
Information:
Total Files Size (in bytes):i 889423

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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DocCode - SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 12961400 Document Date: 1/4/2011

The presence of this form in the IFW record indicates that the following document type was received in
electronic format on the date identified above. This content is stored in the SCORE database.

e Drawings — Other than Black and White Line Drawings

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is recorded in
PALM, and no paper documents or physical media exist. The TIFF images in the IFW record were created
from the original documnents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions developed by SIRA.

At the time of document entry (noted above):
e Examiners may access SCORE content via the eDAN interface.
e Other USPTO employees can bookmark the current SCORE URL (http://es/ScoreAccessWeb/).
o External customers may access SCORE content via the Public and Private PAIR interfaces.

Form Revision Date: February 8, 2006
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/961,400 12/06/2010 Erez Galil 74095-8094.US01
CONFIRMATION NO. 9077
97848 FORMALITIES LETTER

Perkins Coie LLP

PO Box 1208 IR, LA
0000000450

Seattle, WA 98111-1208

(LA

29262

Date Mailed: 12/22/2010

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

* Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:

+ The drawings submitted to the Office are not electronically reproducible because portions of figures 8A,8B
are missing and/or blurry.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

page 1 of 2
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/[fasrat/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

le?;a‘ld;gg\ggnma 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/961,400 12/06/2010 Erez Galil 74095-8094.US01
CONFIRMATION NO. 9077
97848 POA ACCEPTANCE LETTER
Perkins Coie LLP

PO Box 1208

O O LA O
Seattle, WA 98111-1208 000000045029340

Date Mailed: 12/22/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/06/2010.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/asahle/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 12/961,400
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.16(a), (b}, or (0)) N/A N/A N/A N/A 330
SEARCH FEE
(37 GFR 1.16(K), ), or () N/A N/A N/A N/A 540
EXAMINATION FEE
A FONFEE N/A N/A N/A N/A 220
0 s MY o e ] v
\(§7DCIEFE’{E§GID(5;VT CLAIMS 4 minus3 < | 1 x 220 220
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 2038
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CF(:H 16(i)) Minus X OR |x
) Independent * Minus | *** =
5 (37 CFR 1.16(h)) X OR X
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** =
S| e CF?H.IB(H) g OR |x
% Independent * Minus | *** = . OR .
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" {Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/961,400 12/06/2010 2422 2038 74095-8094.US01 34
CONFIRMATION NO. 9077
97848 FILING RECEIPT

Perkins Coie LLP

PO Box 1208 R LA T
0000000450292

Seattle, WA 98111-1208 5
Date Mailed: 12/22/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Erez Galil, Mountain View, CA;
Assignment For Published Patent Application
Zoran Corporation, Sunnyvale, CA
Power of Attorney: The patent practitioners associated with Customer Number 97848

Domestic Priority data as claimed by applicant
This appln claims benefit of 61/285,063 12/09/2009

Foreign Applications

If Required, Foreign Filing License Granted: 12/17/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/961,400

Projected Publication Date: Request for Non-Publication Acknowledged
Non-Publication Request: Yes

Early Publication Request: No

page 1 of 3
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Title

DYNAMIC RANGE CORRECTION BASED ON IMAGE CONTENT
Preliminary Class

348

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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First Nomed Iventor | Erox Galil
NONPUBLICATION REQUEST DYNAMIC RANGE CORRECTION BASED ON

UNDER Title
, JAGE CONTE
36 U.S.C. 122(b)(2)(B)) IMAGE CONTENT

Attorney Dockel Nummber | 74095-8094.US0 4

P hereby certily that the invention disclosed in the attached application has not and will not be
the subject of an application filed in another country, or under a multilateral intermational
agreameant, that requires publication at eighteen months after filing.

t hereby request that the attached application not be published under 35 U.S.C.122(0).

/ F o
§ § ? g e’g
A LN e 1&/ 6/
Signature J  JDate
“{f Jordan M. Backer 38,502
Typed or pinted pame Fagistration Number, i spplicatde

{650 B38-4300
Telaphone Numbsr

This reguast must be signed in compliance with 37 CFR 1.33(b} and submitted with the
application upon filing.

Appiicant may rescind this nonpublication requast al any e, If applicant rescinds & reguest
that an application not be published under 385 U.S.C 122{k). the application will be schaduled
for publivation at eighteen months from the sarliest claimed Ming date for which a benefit is
claimedd,

i applicant subsequently files an application directed to the invention disclosed in the atiached
apphcation in another country, or under a multilateral international agreement, that requires
publcation of applications eighteen months after filing, the applicant must notify the United
States Patent and Trademark Gffice of such filing within forty-five (45) days after the date of
the filing of such foreigr or international application: Failure to do so will result in
abandonmert of this application (35 US.C. 122{b)}{2)B){H1).

FAORN-BURL USHILERALIRTHINIEA
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Application Data Sheet
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DYNAMIC RANGE CORRECTION BASED ON IMAGE CONTENT

[0001] This application claims the benefit of U.S. Provisional Patent
Application No. 61/285,063, filed on December 9, 2009, which is incorporated
herein by reference.

FIELD OF THE INVENTION

[0002] At least one embodiment of the present invention pertains to dynamic
range correction of digital image data, and more particularly, to a technique for
dynamic range correction of digital image data based on image content.

BACKGROUND
RELATED ART
[0003] Most digital images encode only a small fraction of the intensities that

a person can see in a real scene. Detail visible to the human eye tends to be lost
in dark and bright portions of an image due to the limited dynamic range of the
image sensor and/or the display device. For example, current image sensors
provide contrast ratios in the range of 200:1, i.e., a dynamic range of about 46 dB,
whereas the human visual cortex has a dynamic range approaching 80 dB.

[0004] Dynamic range limitations are particularly notable in digital cameras
(both still and video). Consider the situation of taking a digital picture of a person
standing in a dark portion of a room with a bright open window in the background.
In this situation the image sensor may not be able to acquire both the details of the
bright view coming through the window and the details of the person's face. In
situations like this, it is desirable to compensate for the lack of sufficient dynamic
range. Conventionally this is done by adjusting the exposure time and/or
employing dynamic range compression/enhancement methods. However, these
methods, while providing some improvement, still tend to produce images that lack
details which are important to the end user.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] One or more embodiments of the present invention are illustrated by
way of example and not limitation in the figures of the accompanying drawings, in
which like references indicate similar elements.

[0006] Figure 1 is a block diagram of an imaging system in which the
dynamic range correction (DRC) techniques introduced here can be implemented.
[0007] Figures 2A through 2D illustrate details of the DRC unit according to
different embodiments.

[0008] Figure 3 illustrates details of the filtering and nonlinear combining
operation according to one embodiment.

[0009] Figure 4 shows a more general embodiment of the filtering and
nonlinear combining operation.

[0010] Figure 5 shows the elements of the image processing unit (IPU) of
Figure 1 according to one embodiment.

[0011] Figure 6 is a flow diagram illustrating a process of dynamic range
correction according to one embodiment.

[0012] Figure 7 is a graph illustrating the effects of dynamic range
correction.

[0013] Figure 8A shows an image and corresponding brightness histogram

for a case with no dynamic range correction applied.

[0014] Figure 8B shows an image and corresponding brightness histogram
for a case with dynamic range correction applied without knowledge of image
content.

[0015] Figure 8C shows an image and corresponding brightness histogram
for a case with dynamic range correction applied based on knowledge of image
content.
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DETAILED DESCRIPTION

[0016] The technique introduced here identifies important content in an
image, such as faces. The location of the content (e.g., faces) is then used to

determine the type and/or amount of an adjustment, such as dynamic range
correction (DRC), to apply. For example, using the location of a dark face to
determine the exposure time, the exposure can be adjusted so that the face is
bright and visible. Another example is adjusting dynamic range compression
parameters so that a gain applied to a face is increased digitally. In that case, the
face can be made bright and visible without causing loss of information in the
bright areas of the image (saturation).

[0017] Faces are often an important type of physical object to detect when
depicted in an image and are therefore discussed here, only for purposes of
illustration, when explaining the DRC technique introduced here. However, the
technique introduced here can be based on detecting any particular type or types
of physical object depicted in an image, not just faces (and not necessarily even
including faces). Additionally, the resulting adjustment can be of any image-related
parameter or parameters.

[0018] The term “physical object” as used herein is to be understood in
contrast with non-physical, virtual or abstract objects and concepts, such as pixels,
data, and image characteristics and parameters. A physical object is something
that exists in the real (physical) world and which can be visually recognized as
such by a human being when depicted in a digital image. Techniques for detecting
faces and other arbitrary objects and patterns in an image are known in the art and
are therefore not described in detail herein.

[0019] Hence, the technique introduced here includes a method and
apparatus for dynamic range correction based on image content. Known prior
techniques of dynamic range correction do not take into consideration or use the
content of an image, at least to the extent such content has semantic significance
(meaning) to a human viewer. For example, such methods do not consider or
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apply the principle that showing the details of certain types of objects depicted in
an image often should have higher priority than the rest of the image. As a more
specific example, in many instances showing the details of a person's face in the
foreground of an image should be given higher priority than showing the details of
a view in the background of the image. The technique introduced here considers
and applies this principle in performing dynamic range correction.

[0020] Thus, the technique introduced here includes a method and a
corresponding apparatus, where the method according to one embodiment
includes making a determination that a first portion of digital image data represents
a physical object of a predetermined type, determining an amount of a parameter
such as gain to apply to the first portion of the digital image data, based on the
determination that the first portion of the digital image data represents a physical
object of the predetermined type, and applying the determined amount of the
parameter to the first portion of the digital image data. The amount of the
parameter applied to the first portion may be a different amount than that applied
to the image as a whole (or at least to those parts of the image data that do not
represent a physical object of the predetermined type).

[0021] In one embodiment, an image processing device includes an object
detection unit which identifies and outputs the locations of predetermined types of
physical objects (e.g., faces) represented in a digital image. The locations are
provided as input to a DRC unit, which, based on that input, determines the digital
gain to be applied to pixels in the image. For normal (e.g., non-face) image data,
the DRC unit applies a digital gain to any given pixel depending upon whether it is
part of such a specified type of object in the image. For example, a higher gain
may be applied to pixels that are part of a face then for other pixels of the image.
[0022] The digital gain can be obtained or calculated from a gain lookup
table. The output of the lookup table is a gain map, i.e., a two-dimensional map of
gain coefficients to be applied to input pixel intensity values. In one embodiment, a
single gain lookup table contains one or more values to be used for specified
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image content (e.g., faces) and separate values to be used for other image
content, and the DRC unit selects the appropriate value for a given input pixel from
the lookup table according to whether that pixel is part of a specified type of object.
In another embodiment, the DRC unit uses a weighting factor (effectively, another
game) to modify the gain obtained/calculated from the lookup table, according to
whether the input pixel is part of a specified type of object. This in essence
amounts to editing the gain map depending on the image content. In yet another
embodiment, a particular gain lookup table is provided for specific image content
(e.g., faces) and a separate gain look up table is provided for all other image
content.

[0023] Embodiments described below employ a cascade of nonlinear edge
preserving filters, and nonlinear pixel point operations, to calculate pixel gain or
other pixel characteristics (e.g., chromaticity) in order to make object edge detail
more visible, i.e., to improve local contrast. Note, however, that other
embodiments of the technique introduced here might not use cascaded filters or
nonlinear pixel point operations.

[0024] The described embodiments employ a non-linear combination of a
plurality of gray level images, L, of L, through L,,, where L is a gray image
extracted from the input image, L=log(max(R,G,B)), and L, through L,, are gray
images obtained by applying two-dimensional low-pass filters to ascending scale
regions from the narrow (L,) to the wide (L) of the image. In one implementation,
two low-pass filters are applied to surrounding neighborhoods of a current pixel of
narrow and of wide extent. In other cases, the filter sections can be used
individually. Alternatively, three or more low-pass filters can be employed in order
to obtain even finer edge preserving transitions. The coefficients used to combine
L with its neighbors L, through L, are automatically extracted from high-pass
filtered images H,=L-L,, through H,=L-L,. Multiplying each color component of the
input image by one or more pixel dependent gain or attenuation factors, using a
nonlinear mapping function that may either lighten shadow regions or darken
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highlights or change the chromaticity of pixels in either of these regions, generates
the output image. Altering input image pixel chromaticity (color balance) can be
done separately, or in combination with, overall pixel gain adjustment to further
enhance the appearance of image details in regions of the image close to positive
(the highlight regions) or negative (the shadow regions) saturation.

[0025] Note that the content-based technique introduced here is not
necessarily limited to determining a gain adjustment or to DRC. For example,
other types of corrections or adjustments can be made based on image content as
described herein, such as contrast enhancement, color manipulation, sharpness
adjustment, noise reduction, skin smoothing, etc.

[0026] The following paragraphs include a description of the various aspects
of the DRC method, flow, and apparatus. The first implementation described is a
basic configuration, using just two low pass filters for the calculation cascade; more
refined implementations using additional filter sections are discussed further below.
[0027] The various embodiments presented below use the current pixel in
conjunction with a plurality of signals derived from one or more successively
widening neighborhoods of the current pixel to refine the estimate of the
enhancement gain for the current pixel. The process is preferably performed after
color interpolation, that is, demosaicing of Bayer grid sensor image data when a
Bayer grid format sensor is employed, so there is no need to estimate the color
components of the current pixel. Rather, the near neighborhood of the current
pixel may be used in the tone enhancement process to determine the pixel gain, in
addition to the (at least one other) wider neighborhoods. This approach differs
from at least some prior art in that it uses a cascade of widening scales, or
neighborhoods, in determining the dynamic range modification to be performed, as
well as in the automatic extraction of the coefficients. Although the following
discussion is given in terms of a single gain factor for each pixel, more generally
this can be one or more pixel dependent gain or attenuation factors or other
factors, such as changing the chromaticity of pixels in either shadow regions or
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highlights, that can enhance the perception of image details at the extreme ends of
a system's dynamic range.

[0028] Figure 1 shows a digital imaging system, such as a digital still or
video camera. The imaging system includes an image acquisition unit 101 and an
Image Processing Unit (IPU) 11. An image is acquired by the image acquisition
unit 101, which includes various front-end digital image acquisition elements (lens,
sensor array, analog-to-digital conversion, etc.) that are well known in the art.
[0029] In the illustrated embodiment, the IPU 111 includes RAM 113, a
Color Interpolation (Cl) unit 115 and a DRC unit 117. The acquired image data is
supplied by the image acquisition unit 101 to the IPU 111 as, for example, raw
image data, or in a format such as RGB, YCbCr422, YCbCr444, or any other
known or convenient format in which the data can be received in a random access
memory (RAM) 113. The IPU 111 may also contain other elements which are not
germane to this discussion and are therefore not illustrated.

[0030] In the illustrated embodiment, the DRC unit 117 receives a 3-color x
12-bit linear RGB image constructed by the Cl unit 115 (if needed). The RGB
output image of the DRC unit 117, here again assumed to be a 3-color x 12-bit
linear RGB image, is then processed by the rest of the IPU pipeline and, typically,
eventually JPEG encoded. More generally, other formats for the image data, such
as 3x8 non-linear RGB, YUV, and so on, can be used. Additionally, the DRC unit
117 can be located in other locations within the image processing pipeline.

[0031] In accordance with the technique introduced here, the IPU 111 also
includes an object detection unit 118. The object detection unit 118 receives the
input image data (either from the Cl unit 115 as shown or directly from the RAM
113) and detects the presence and locations of objects of a predetermined type or
types (e.g., faces) in the input image data. The object detection unit 118 can use
any known or convenient algorithm or architecture for this purpose. The object
detection unit 118 generates a content map 119 as output and provides it to the
DRC unit 117, which computes a digital gain for each pixel for purposes of DRC
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based on the content map 119. Details of how the digital gain can be computed
are discussed further below.
[0032] The content map 119 in one embodiment is a two-dimensional data
structure indicating the locations of any objects of the predetermined type or types
in the input image data. The content map 119 can be, for example, a matrix of
binary values, each corresponding to a different pixel in the input image, where a
binary one (1) value indicates that the corresponding pixel is part of an object of a
predetermined type and a binary zero (0) value indicates that the corresponding
pixel is not part of an object of a predetermined type. In other embodiments, the
content map 119 may have a greater range of possible values.
[0033] Also, in another embodiment the correction technique introduced
here (including DRC unit 117 and/or object detection unit 118) could be
implemented at a different stage of the pipeline than what is shown in Figure 1.
For example, the technique could instead be implemented prior to storing the
image data in RAM 111, such as within or immediately after the image acquisition
unit 101.
[0034] An illustrative configuration of the DRC unit 117 is schematically
shown in Figure 2. The DRC unit 117 computes a gain (or attenuation), G(s), for
each sensor pixel, s=(i,j). Each color component (C;s) of the input RGB image (Rin,
Gin, Bin) is multiplied by G(s) (via multiplier 208) to produce the output color
component for that pixel Co(s):

Co(s)=G(s)*Cin,
where C=R, G or B and in the above equation, and following discussion,
“'represents multiplication. Note that the gain determined from an L(s) in one
format, such as RGB, may be applied to another image data format, such as YUV,
HSV and so on. Although the illustrated embodiment uses a single G(s) for all
channels at a given pixel, more generally, different factors can be used for the
different channels in image data formats that have more than a single channel per
pixel.
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[0035] As shown in Figure 2, the color components of the input RGB image
are received at block 201, where the gray intensity image, I(s), is determined as
the maximum value of the three color components of the input image pixel (Rin, Gin,
Bin):

Ks)=max(Rin(S), Gin(s), Bin(s)).
[0036] This approach differs from other methods, which use the luminance
(Y) as in YCbCr, YUV, or other combination (e.g., Y=0.3R+0.6G+0.1B) and which
may suffer from color saturation. Instead, the illustrated embodiment uses the
max(R,G,B), which is more suitable to prevent color saturation.
[0037] In block 203, the log of I(s) is formed (for example, by use of a look-
up table or other computational means) as L(s)=Log(l(s)).
[0038] L(s) then serves as the measure of the image strength that is input
into block 205, where low-pass filtering and non-linear combining are performed to
produce an image, F(s), where details of this process in one embodiment are
described with reference to Figure 3. The image F(s) is applied to a gain look-up
table 207 to determine the gain values G(s).
[0039] Figure 7 illustrates an example of the effects of dynamic range
correction, such as may be done by using the gain lookup table 207. Straight line
701 represents the line, G(s)=1.0, i.e., where output pixel intensity equals input
pixel intensity. Curved line 702 represents an example the effect of selectively
modifying the gain G(s) to increase the intensity of darker portions of an image,
such as the face of a person standing in a shadow. Of course, other shaped
curves could alternatively be used.
[0040] The content map 119 can be used by the DRC unit 117 in any of
various ways to compute the gain values G(s). For example, in one embodiment,
shown in Figure 2A, the gain lookup table 207 contains one or more gain values
G(s) for use with pixels that are part of a detected object (e.g., a face) and one or
more other gain values G(s) for use with pixels that are not part of a detected
object. A selection unit 209 in the DRC unit 117 selects the appropriate gain value
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G(s) for a given input pixel from the gain lookup table 207 according to whether or
not a given input pixel is part of a detected object, as indicated by the content map
119.

[0041] In another embodiment, shown in Figure 2B, the DRC unit 117 uses
a weighting factor W(s) (which is effectively another gain value) to modify the gain
G(s) obtained/calculated from the gain lookup table 207, according to whether the
input pixel is part of a detected object. This is shown in Figure 2 as the input of the
content map to weight selection unit 210, which selects the appropriate weight
value W(s) and applies it to multiplier 208. This in effect amounts to editing the
gain map according to the image content. For example, a greater weight value
W(s) may be selected if the pixel is part of a detected object of a predetermined
type (e.g., a face) than if it is not.

[0042] In yet another embodiment, shown in Figure 2C, two separate gain
lookup tables are provided, 207-1 and 207-2, one for use with pixels that are part
of detected objects and the other for use with all other pixels, respectively.
Selection unit 211 chooses a gain value from the appropriate lookup table, 207-1
or 207-2, depending on the image content, as indicated by the content map 119.
In an extension of this embodiment, additional lookup tables could be provided, for
example, if more than one type of object is to be detected and treated differently in
the image.

[0043] In still another embodiment, shown in Figure 2D, the presence and
location of a detected object is used to control operation of the filtering and
nonlinear combining 205 for the corresponding pixels, as discussed further below.
[0044] Figure 6 illustrates a general process that may be performed by the
DRC unit 117 accordance with one embodiment of the technique introduced here.
Here the example of face detection is used to facilitate description, although other
types of objects could be detected in addition or instead. At step 601, the process
inputs a pixel intensity value (s) (see Figure 2) from the input image. At step 602
the process determines whether the pixel is part of a group of adjacent pixels that
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collectively represent a face. If the outcome of this determination is negative, then
at step 603 the process selects a normal gain value G(s). If the outcome is
affirmative, then the process branches to step 605, where an alternate gain value
is selected. The process then applies the selected gain value, G(s), (either directly
or indirectly) to the input pixel intensity value L(s) at step 604.
[0045] An example of filtering and non-linear processing block 205 to
determine F(s) from L(s) is schematically diagrammed in Figure 3. In this basic
embodiment, L(s) is applied to two cascaded two-dimensional low-pass filters,
respectively using narrow and wide neighborhoods of the pixel being treated, in
order to form images L, and L. These images are formed from narrow (e.g., about
5x5 pixels) and wide window support, respectively. The width of the wide window
can be dependent on the image width; for example, it could be set as a percentage
(e.g., 2% or 10%) of the image width. Note that although the discussion given here
is for an embodiment having at least two filter stages, single-stage embodiments
can also be used for some embodiments to compute gain or chromaticity factors.
[0046] As shown in Figure 3, L(s) is received at the first stage of the filter,
where it filtered by the narrow window low pass filter (LPF,) 301 to produce L,. L,
is then combined with L in summer 311 to form the linear combination L,r as
output, where the coefficients of the combination are determined at 305 from Hn,
the high-pass filtered of L, at summer 303 and are applied at 307 and 309. The
second stage of the filter is similar to the first stage, except that the low-pass filter
LPF, 331 uses the wide support window and the output F(s) is the linear
combination of the low-pass filtered signal and the output of the preceding stage
LoA(S) (hence, the cascading) instead of the input signal L(s).
[0047] More specifically, the high-pass filter images H, and H,, are
respectively formed in the summers 303 and 333 by subtracting L, and L,, from the
input signal L:

Hn(s)=L(s)-Ln(s);

Hw(s)=L(s)-L(s).
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[0048) The non-linear, pixel dependent coefficients a and B are respectively
extracted from the high pass filter images at 305 and 335 using nonlinear mapping
functions beta(H,) and alpha(Hy):

B=beta(Hy);

a=alpha(Hy)
[0049] In a basic embodiment, the nonlinear mappings beta(H,) and
alpha(Hy) can be predetermined.
[0050] Finally, the cascaded output F(s) is formed by combining L with L,
and L according to the following equations:

F=a*Lpr+(1- a)*Lw,

Lor=B*L+(1-B)"Ln;

where these combinations are respectively formed in summers 341 and

311.
[0051] A simple example of a possible set of non-linear functions is as
follows:
0 H ,{s) < ThrHnLow
beta(s) = <1 H,{s) < ThrHnHigh

HnSIp* {H,(s) - ThrHnLow} otherwise

where HnSlp=1/(ThrHnHigh-ThrHnLow), and

0 H,{s) <ThrHwLow

alpha(s) = <1 H,{s) < ThrHwHigh

HwSIp* {H,(s)-ThrHwLow} otherwise
where HwSIp=1/(ThrHwHigh-ThrHwLow). In a basic embodiment the thresholds
ThrHwHigh, ThrHwLow, ThrHnHigh, ThrHnLow are predetermined constants that
can be set independently for each stage of the filter; more generally, the thresholds
in one stage can be dependent on other stages, and these can be adaptive and
responsive to image characteristics, as discussed further below.
[0052] In the example above, the coefficients are piecewise linear, being 0
below the low threshold and rising linearly to unity at the high threshold.
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Consequently, for smaller values of H, (below the low threshold value), =0 and
the output of the first stage will be the low-pass filtered signal L,, while for values of
H, over the high threshold =1 and the output of the first stage is the same as the
input, L(s). Similarly, F(s) will transition between the low pass filter L,, and Lor as
magnitude of the high pass filter value increases. More generally, other functions
than the piecewise linear example, such as those with smoother transitions (e.g.,
sigmoid), may be implemented using a look up table or other mechanisms.
[0053] The final stage of the process (207 in Figure 2) computes the desired
gain G(s) for a pixel s by nonlinear mapping of F(s). Since the image F is an edge
preserving low pass filter version of the image L, it carries information on the
intensity of the pixels and its surrounding narrow and wide support. A gain lookup
table ("GainLUT") can be used to implement a user predetermined non-linear
function, thus:

G(s)=GainLUT(F(s))
[0054] The amount of gain in shadow regions as well as attenuation in
highlight regions is determined by the mapping of F to the lookup table content.
Other correction factors besides gain, such as chromaticity (color balance), can be
similarly determined. Consequently, as noted above, there may be one or more
correction factors, some of which will differ for the differing color channels. Thus,
for example, pixel chromaticity adjustment can be employed to effect greater
visualization of detail in the final image, in conjunction with, or separately from,
pixel gain adjustment.
[0055] Figure 4 is an embodiment that incorporates one or more additional
cascaded stages between the initial stage (the stage with the narrowest support
window) and the last stage (the stage with the widest support window). The use of
these successively larger neighborhoods about the pixel fills the gap between L,
and L, with additional low-pass filter sections to obtain finer edge preserving
transition by cascading additional sections. The width of these windows may be
set in various ways. For example, as noted above, the narrow window could be set
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at, say, about 5x5 pixels, with the width of the wide window dependent upon the
image width. These widow sizes may be user determined, or in a more general
case, they may be dependent on the content of the image. Some measures that
may be used for this are discussed below.
[0056] In each section of the cascade, depicted in Figure 3 or 4 above, a
weighting factor (for example B in the section furthest to left in Figure 4) controls
the combination between the section input L and output from its low-pass filter
version Ln. The weighting factor depends on its thresholds, ThrHnLow,
ThrHnHigh, with ThrHnLow<=ThrHnHigh. In the basic embodiment described
above, these thresholds were preset. More generally, these thresholds, and the
determination of the weighting factors in general, can be made adaptive and
responsive to the characteristics of the image, including based on the detection of
predetermined types of objects (e.g., faces) it in the image. In the following
description the first section (with narrow support filter) is used as an example. For
sections n>1, the input to section n is the output of section n-1 and L, which is the
input to the section filter.
[0057] When the high pass filter data (HPF), which is the difference between
the input (L) and filtered data (Hn=L-Ln), is below the low threshold (beta=0), the
output of the section, LpF=beta*Hn+Ln, coincides with the filtered data (LpF=Ln).
When the high pass filter data (HPF) is above the high threshold (that means
beta=1), the output coincides with the section input (LpF=L).
[0058] The low and the high thresholds may be related to Hn. Examples
may include the minimum, maximum, mean, median, standard deviation or other
statistical measures taken from a histogram of the whole image or within a sub-
image block. For example, one embodiment can set the low and the high
thresholds with respect to the minimum and the maximum of Hn, respectively,
mathematically represented as:

ThrHnLow=k1*min(Hn), and

ThrHnHigh=k2*max(Hh),
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with, for example, k1=k2=0.5, so that the dynamic range of the blending
process may be adapted to the image characteristics.
[0059] In another set of embodiments, the image statistics may be better
expressed by moments of distribution. For example, in a normal distribution the
statistics may be sufficiently expressed by the first two moments, namely the mean
and the standard deviation (std). Using this approach, the thresholds may be set
as:

ThrHnLow=mean(Hn)-k1*std(Hn), and

ThrHnHigh=mean(Hn)+k2*std(Hn).
[0060] In addition, the thresholds may be used to adaptively control the
contribution of each section. For example, by setting
ThrHnLow<=ThrHnHigh=min(Hn), the section is adaptively bypassed (LpF=L),
since Hn>=ThrHnHigh. Similarly, when ThrHnLow=max(Hn), the section uses the
filtered data (LpF=Ln).
[0061] The mean and standard deviation of Hn may be extracted for the
whole image, such as from a result of a preprocessing stage. In another
embodiment, an estimate of these values may be taken either from a preview
image (at a smaller scale), or a previous image in a sequence of images. Another
alternative is to use local mean and standard deviation extracted from a sub-image
block of pixels in the neighborhood of the current pixel.
[0062] The general embodiment of FIGS. 3 and 4 can include two or more
cascaded stages. The particular number of active sections in the cascade can be
adaptively selected using measurements from the whole image or from sub image
block, so that a number sections ranging from one to all of the available sections
are applied to the image. In the exemplary embodiments, each section contains a
linear filter whose window support length increases with the section number; that
is, again referring to Figure 4, the LPF of section n+1 has larger support than LPF
of section n. Since a narrow support filter can track changes more locally then a
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filter with wider support, the local contrast may be controlled by selectively using
various sections in cascade.

[0063] In addition to detecting predetermined types of objects, various
spatial measurements may also be used to characterize the image content. The
location(s) of a predetermined type of object and/or these spatial measurements
(which can be taken together with a user preference for the amount of local
contrast needed) can be used to adaptively determine which and how many
sections will be used. Examples of such spatial measurements may include, for
example:

1) The local magnitude of one or more of the high-pass filters (e.g. Hn)
and its sign may help to measure local edges and their direction (rising or falling
edge) within the image or some sub-image block. In this case measurements are
taken locality with relation to the support of the section filter.

2) Spatial frequencies as obtained from the image or sub image block,
by frequency domain tools such as Discrete Cosine Transforms (DCT). A spatial
frequency is detected in the image or sub image block when its coefficient is above
a given threshold.

[0064] Figures 8A through 8C illustrate an example of how image quality can
be improved by use of content-based DRC as introduced above. Specifically,
Figure BA shows an example of an image 800A with no dynamic range correction
applied. As can be seen, the face area 801A in image 800A is hardly
recognizable; it is too dark, in contrast to the sky and the snow bank in the
background, due to the camera that acquired the image 800A having insufficient
dynamic range.

[0065] Histogram 802A indicates the distribution of luminance (brightness)
levels for pixels in the face area 801A. It can be seen that the histogram is
concentrated at luminance values close to zero (black level).

[0066) Figure 8B shows an example of the same image after dynamic range
correction is applied without knowledge of the content of the image; that is,
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dynamic range correction is applied uniformly across the image. While there is a
mild improvement to the brightness of the face area 801B in image 800B relative to
image 800A, it is still not optimal, since the dynamic range correction algorithm has
no information about the importance of the face.

[0067] Histogram 802B indicates the distribution of luminance levels for
pixels in the face area 801B in Figure 8B. It can be seen that the peak of
histogram 802B has moved somewhat to the right, relative to histogram 802A,
however, histogram 802B is still skewed toward the left (low luminance values).
This reflects the fact that face area 801B in Figure 8B is brighter than face area
801A in Figure 8A, yet it is still too dark in the opinion of some viewers.

[0068] Figure 8C shows an example of the same image after dynamic range
correction is selectively applied based on knowledge of the content of the image
(i.e., based on the presence and location of the face area 801C in this example),
according to the technique introduced here. As can be seen, the face area 801C
in image 800C is much brighter than in the previous two images.

[0069] Histogram 802C indicates the distribution of luminance levels for
pixels in the face area 801C in Figure 8C. It can be seen that the peak of
histogram 802B has been shifted further to the right, relative to histograms 802A
and 802B, such that it is much more evenly distributed across the range of
luminance levels. This reflects the more optimal brightness level of face area
801C.

[0070] Figure § shows a general block diagram of the IPU 111, according to
one embodiment. As illustrated, the IPU 111 includes a processor 51, input
interface circuit 55, memory management unit 57, output interface circuit 59,
interface circuits 61 and calculations circuits 63. The processor 51, which may be
a general-purpose processor or specially designed to perform the tasks described
herein, performs calculations on the image data and controls operation of the
image processing system in which it is included. In some embodiments this may
be in response to software or firmware stored in a memory. Input digital image
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data are received over lines 41 by interface circuit 55 through input contacts on the
IPU 111, and are then communicated with other system components by
connection through memory management unit 57. Image data are output through
interface circuit 59 to lines 21 and 25 (e.g., to a memory) that are connected to
output contacts on IPU 111. Interface circuits 61 communicate between the

lines 17, 45 and 50 and the processor 51 and memory management unit 57.
[0071] Circuits 63 of Figure 5, which are also connected with the processor
51 and memory management unit 57, are optionally included to do at least some of
the calculations necessary to carry out the data processing that is performed by
the image processing system. The processor 51 may make all the calculations
under control, but the use of dedicated circuits 63 to at least make the most
repetitive and/or complex calculations may be preferred.

[0072] The techniques introduced above can be implemented by
programmable circuitry programmed/configured by software and/or firmware, or
entirely by special-purpose circuitry, or by a combination of such forms. Such
special-purpose circuitry (if any) can be in the form of, for example, one or more
application-specific integrated circuits (ASICs), programmable logic devices
(PLDs), field-programmable gate arrays (FPGAs), etc.

[0073] Software or firmware to implement the techniques introduced here
may be stored on a machine-readable storage medium and may be executed by
one or more general-purpose or special-purpose programmable microprocessors.
A “machine-readable medium”, as the term is used herein, includes any
mechanism that can store information in a form accessible by a machine (a
machine may be, for example, a computer, network device, cellular phone,
personal digital assistant (PDA), manufacturing tool, any device with one or more
processors, etc.). For example, a machine-accessible medium includes
recordable/non-recordable media (e.g., read-only memory (ROM); random access
memory (RAM); magnetic disk storage media; optical storage media; flash memory
devices; etc.), etc.
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[0074] The term "logic", as used herein, can include, for example, special-
purpose hardwired circuitry, software and/or firmware in conjunction with
programmable circuitry, or a combination thereof.

[0075] References in this specification to “an embodiment”, “one
embodiment”, or the like, mean that the particular feature, structure or
characteristic being described is included in at least one embodiment of the
present invention. Occurrences of such phrases in this specification do not
necessarily all refer to the same embodiment. On the other hand, different
embodiments may not be mutually exclusive either.

[0076] Although the present invention has been described with reference to
specific exemplary embodiments, it will be recognized that the invention is not
limited to the embodiments described, but can be practiced with modification and
alteration within the spirit and scope of the appended claims. Accordingly, the
specification and drawings are to be regarded in an illustrative sense rather than a
restrictive sense.
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CLAIMS
What is claimed is:

1. A method comprising:

determining whether a first portion of digital image data represents a
physical object of a predetermined type;

determining a correction to apply to the first portion of the digital image data
based on a determination that the first portion of the digital image data represents

a physical object of the predetermined type, wherein the determined correction is
matched to the predetermined type; and

applying the determined correction to the first portion of the digital image
data to enhance a visual characteristic of the first portion of the digital image data.

2. A method as recited in claim 1, wherein the correction comprises a
dynamic range correction.

3. A method as recited in claim 1, wherein determining the correction
comprises determining an amount of a parameter to apply to the first portion of the
digital image data.

4. A method as recited in claim 3, wherein the parameter is a gain.

5. A method as recited in claim 1, wherein applying the determined
amount of correction comprises applying a first amount of the correction to the first
portion of the digital image data, wherein the method further comprises applying a
second amount of the correction to a second portion of the digital image data,
wherein the first amount differs from the second amount, and wherein the first
amount corresponds to a physical object of the predetermined type.

6. A method as recited in claim 1, wherein applying the determined
correction to the first portion of the digital image data comprises applying a first
amount of a parameter to the first portion to enhance the visual characteristic,
wherein the first amount of the parameter is different from a second amount of the
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parameter applied to a second portion of the digital image data, resulting in a first
portion of a digital image that corresponds to the first portion of digital image data
being brighter than if the second amount of the parameter were applied to both the
first portion and the second portion of the digital image data.

7. A method as recited in claim 1, wherein the predetermined type of
physical object represents facial attributes.

8. A method as recited in claim 1, further comprising:

determining that a second portion of the digital image data does not
represent a physical object of the predetermined type; and

determining a different amount of gain to apply to the second portion than
that determined for the first portion.

9. A method as recited in claim 1, wherein determining the amount of
gain to apply to the first portion of the digital image data comprises:

determining the amount of gain so as to maintain local contrast of the first
portion of the digital image data.

10. A method as recited in claim 1, wherein the first portion of the digital
image data includes a plurality of pixels, and wherein determining the amount of
gain to apply to the first portion of the digital image data comprises:

determining a first intermediate value based on a measure of image
strength of a first pixel within the first portion of the digital image data;

determining a second intermediate value based on a measure of image
strength of a plurality of pixels surrounding the first pixel in the digital image data;
and

using the first intermediate value and the second intermediate value to
determine the amount of gain.
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11. A method as recited in claim 10, wherein determining the first
intermediate value and determining the second intermediate value each separately
comprise applying a low pass filter function.

12. A method as recited in claim 1, wherein determining the amount of
gain to apply to the first portion of the digital image data comprises:

selecting a value from a gain data structure according to whether the first
portion of the digital image data represents a physical object of the predetermined

type.

13. A method as recited in claim 1, wherein determining the amount of
gain to apply to the first portion of the digital image data comprises:

determining a first gain based on the determination that the first portion of
the digital image data represents a physical object of the predetermined type; and

wherein applying the determined amount of gain comprises applying the first
gain to a pixel value from the first portion of the digital image data and a second
gain, wherein the second gain is independent of the determination that the first
portion of the digital image data represents a physical object of the predetermined

type.

14. A method as recited in claim 1, wherein determining the amount of
gain to apply to the first portion of the digital image data comprises:

modifying a gain map based on the determination that the first portion of the
digital image data represents a physical object of the predetermined type; and

wherein applying the determined amount of gain comprises obtaining the
amount of gain from the gain map.

15. A method as recited in claim 1, wherein determining the amount of
gain to apply to the first portion of the digital image data comprises:

selecting one of a plurality of data structures of gain values, from which to
obtain a gain value, according to whether the first portion of the digital image data
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represents a physical object of the predetermined type.

16. A method comprising:
making a determination, in a digital image processing device, that a first
group of adjacent pixels in a digital image represents a face;
determining, in the digital image processing device, a type or amount of
dynamic range correction to apply to at least one pixel in the first gfoup of adjacent
pixels based on the determination that the first group of adjacent pixels represents
a face, wherein said determining includes determining a different amount of gain
for the first group of pixels than that determined for a second group of pixels which
do not represent a face, wherein said determining further includes determining the
amount of gain for the first group of adjacent pixels so as to maintain local contrast
of the first group of adjacent pixels, and wherein said determining further includes
determining a first intermediate value based on a measure of image
strength of a first pixel of the first group of adjacent pixels;
determining a second intermediate value based on a measure of
image strength of a plurality of pixels surrounding the first pixel; and
using the first intermediate value and the second intermediate value
to determine the type or amount of gain;
applying the determined type or amount of dynamic range correction to the
at least one pixel in the first group of adjacent pixels;
determining that a second group of pixels in the digital image does not
represent a face; and
determining a different type or amount of dynamic range correction to apply
to the second group of pixels than that determined for the first group.

17. A method as recited in claim 16, wherein determining the first
intermediate value and determining the second intermediate value each separately
comprise applying a low pass filter function.
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18. A method as recited in claim 16, wherein determining a type or
amount of dynamic range correction to apply to at least one pixel in the first group
of adjacent pixels comprises:

selecting a value from a gain data structure according to whether the at
least one pixel is part of a portion of image data that represents a physical object
of the predetermined type.

19. A method as recited in claim 16, wherein determining a type or
amount of dynamic range correction to apply to at least one pixel in the first group
of adjacent pixels comprises:

determining a first gain based on the determination that the at least one
pixel represents a physical object of the predetermined type; and

wherein applying the determined type or amount of dynamic range
correction comprises applying the first gain to a pixel value from the first portion of
the digital image data and a second gain, wherein the second gain is independent
of the determination that the first portion of the digital image data represents a
physical object of the predetermined type.

20. A method as recited in claim 16, wherein determining a type or
amount of dynamic range correction to apply to at least one pixel in the first group
of adjacent pixels comprises:

modifying a gain map based on the determination that the first portion of the
digital image data represents a physical object of the predetermined type; and

wherein applying the determined type or amount of dynamic range
correction comprises obtaining the amount of gain from the gain map.

21. A method as recited in claim 16, wherein determining a type or
amount of dynamic range correction to apply to at least one pixel in the first group
of adjacent pixels comprises:

selecting one of a plurality of data structures of gain values, from which to
obtain a gain value, according to whether the at least one pixel is part of a portion

-24-

133



of image data that represents a physical object of the predetermined type.

22.  Animage processing unit comprising:

an object detection unit to receive an intensity value for each of a plurality of
pixels in a set of digital image data and to determine that a first portion of the set of
digital image data represents a physical object of a predetermined type; and

a correction unit to determine a type or amount of correction to apply to the
first portion of the set of digital image data, based on an output of the object
detection unit, and to apply the determined type or amount of correction to the first
portion of the set of digital image data, and to apply a different type or amount of
correction to a second portion of the set of digital image data which does not
represent a physical object of the predetermined type.

23.  Animage processing unit as recited in claim 22, wherein the
correction is a dynamic range correction.

24. Animage processing unit as recited in claim 23, wherein the object
detection unit is configured to detect faces.

25. Animage processing unit as recited in claim 22, wherein the
correction unit further is to:

determine that a second portion of the set of digital image data does not
represent a physical object of the predetermined type; and

determine a different type or amount of correction to apply to the second
portion than that determined for the first portion.

26.  Animage processing unit as recited in claim 22, wherein the
correction unit comprises:

a filter unit which receives the intensity values of the plurality of pixels and
which includes a plurality of cascaded filter stages, wherein at least one filter stage
of the plurality of cascaded filter stages operates based on a larger pixel
neighborhood than a preceding filter stage of the plurality of cascaded filter stages,
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and wherein the image processing unit determines a number of stages of the filter
unit that are active based on the set of digital image data;

wherein the correction unit corrects intensity values of the plurality of pixels
based on outputs of the filter unit.

27.  Animage processing unit as recited in claim 22, wherein the
correction unit determines the amount of gain to apply to the first portion of the
digital image data by determining the amount of gain so as to maintain local
contrast of the first portion of the digital image data.

28. Animage processing unit as recited in claim 22, wherein determining
the amount of gain to apply to the first portion of the digital image data comprises:

selecting a value from a gain data structure according to whether the first
portion of the digital image data represents a physical object of the predetermined

type.

29.  Animage processing unit as recited in claim 22, wherein the first
portion of the digital image data includes a plurality of pixels, and wherein
determining the amount of gain to apply to the first portion of the digital image data
comprises:

determining a first intermediate value based on a measure of image
strength of a first pixel within the first portion of the digital image data;

determining a second intermediate value based on a measure of image
strength of a plurality of pixels surrounding the first pixel in the digital image data;
and

using the first intermediate value and the second intermediate value to
determine the amount of gain.

30. Animage processing unit as recited in claim 29, wherein determining
the first intermediate value and determining the second intermediate value each
separately comprise applying a low pass filter function.
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31.  Animage processing unit as recited in claim 22, wherein determining
the amount of gain to apply to the first portion of the digital image data comprises:

modifying a gain data structure based on the determination that the first
portion of the digital image data represents a physical object of the predetermined
type; and

wherein applying the determined amount of gain comprises obtaining the
amount of gain from the gain data structure.

32. Animage processing unit as recited in claim 22, wherein determining
the amount of gain to apply to the first portion of the digital image data comprises:

determining a first gain based on the determination that the first portion of
the digital image data represents a physical object of the predetermined type; and

wherein applying the determined amount of gain comprises applying the first
gain to a pixel value from the first portion of the digital image data and a second
gain, wherein the second gain is independent of the determination that the first
portion of the digital image data represents a physical object of the predetermined

type.

33.  Animage processing unit as recited in claim 22, wherein determining
the amount of gain to apply to the first portion of the digital image data comprises:

selecting one of a plurality of data structures of gain values, from which to
obtain a gain value, according to whether the first portion of the digital image data
represents a physical object of the predetermined type.

34. An apparatus comprising:

means for making a determination that a first group of adjacent pixels in a
digital image represents a physical object of a predetermined type;

means for determining a type or amount of dynamic range correction to
apply to at least one pixel in the first group of adjacent pixels based on the
determination that the first group of adjacent pixels represents a physical object of
the predetermined type; and
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means for applying the determined type or amount of dynamic range
correction to the at least one pixel in the first group of adjacent pixels.
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ABSTRACT OF THE DISCLOSURE

[0077] Disclosed are method and a corresponding apparatus, where the
method according to one embodiment includes making a determination that a first
portion of digital image data represents a physical object of a predetermined type,
determining an amount of a parameter, such as a gain, to apply to the first portion
of the digital image data, based on the determination that the first portion of the
digital image data represents a physical object of the predetermined type, and
applying the determined amount of the parameter to the first portion of the digital
image data. The method may be part of a dynamic range correction operation.

74085-8094.US01/LEGAL19681300.1
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